Figure 1. Microstructural and fluorescence clinical system capable of intravascular imaging. The tray has the main components for the microstructural subsystem (swept-source laser, interferometer, polarization-diverse receiver, and acquisition platform).
Continued on next page interferometric optical ranging. OFDI can be roughly considered an optical analog of ultrasound imaging. By using IR light, however, OFDI can provide much higher resolution and tissue contrast. While OFDI has been documented to be capable of identifying a lipid, it is not established for distinguishing necrotic core, one of the key features of TCFA. We have, therefore, proposed to complement OFDI information with fluorescence data to enable comprehensive evaluation of coronary pathology in vivo. 7 We designed and built a multimodal clinical system capable of intravascular imaging. The system is composed of a combined microstructural and fluorescence console, a rotary junction to spin and retract the optical probe, and a new generation of intravascular catheters. The main components for the microstructural imaging subsystem are a swept-source laser, fiber-based interferometer, polarization-diverse receiver, and acquisition platform. For the fluorescence subsystem, we employed a visible laser and a photomultiplier tube as the detector. The system acquires cross-sectional images of the sample at 100fps, where each frame is composed of (1024) microstructural depth-profiles and fluorescence data. (see Figure 1 ).
To use our multimodal system, it is indispensable to design and construct a suitable catheter. We designed, built, and tested
Figure 2. Overlap of microstructural and fluorescence information to validate the catheter capacity to detect both signals simultaneously. The inset shows the ball lens employed (fiber diameter is 125 m).
a double-clad, fiber-based multimodal catheter. At the distal end is a fused ball lens (see Figure 2 inset ), which focuses microstructural and fluorescence-excitation light onto the sample. The outer diameter of the catheter, including sheath, is less than 1mm, in accordance with the size of a human coronary lumen. We tested the multimodal catheter in a phantom experiment. Fluorescent dye was fixed at the outer surface of a cylindrical vessel, and the multimodal catheter was placed inside the lumen. A rotary junction was used to perform a helical scan. Figure 2 shows the overlap of microstructural and fluorescence information, as well as the microstructure of the ball lens edge, sheath, cylindrical vessel, and fluorescent dye. Dye fluorescence was detected and rendered on the image. Fluorescence and microstructural coregistration, as seen from the location of the dye on the microstructural image, validates the capacity to detect both signals simultaneously.
One of our long-term goals is to provide a single intracoronary device that thoroughly characterizes the features of coronary lesions, as is needed for optimal interventional cardiology. Our combined microstructural and fluorescence technology is a step in this direction. In the near future, we aim to perform the first clinical study of concurrent microstructural and molecular arterial imaging. We believe that this study will help make it possible to perform near IR fluorescence molecular imaging with targeted agents.
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